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DETAILED ACTION 

Claims 3-9, 1 1-20, 23, 24 and 40-48 are under examination in this application. 

Applicants' arguments are sufficient to overcome the rejection under 35 USC 1 12, 
second for lacking method steps as well as the coordinate rejection under 35 USC 1 12, first 
paragraph. However, newly amended 49 does not appear to be supported by the specification as 
set forth below. Applicants' arguments regarding the rejection under 35 USC 102 are 
persuasive, however, it is not clear that the claims clearly distinguish themselves from the 
rejections under 35 USC 103 for reasons set forth below. 

As the new rejections are necessitated by applicants' amendment, this rejection is Final. 

Claim Objections 

The following objections are new objections necessitated by applicants' amendment. 

Claim 13 should be amended to recite in line 3, —and a tubing system fluidly connecting 
the T-type or the Y-type connector to the clarification reactor--. If the tubing system were 
connecting the lysis reactor, it is not clear where the connector system would fit into the 
arrangement. Furthermore the Y-type connector should have an article prior to in line 3 —a T- 
type or Y-type connector--. 

In claim 40, step b) the recitation that "the cultivated host cells are substantially 
disintegrated" should be amended to recite, — the host cells of the flowed cell suspension are 
substantially disintegrated— for accurate antecedent basis. Similar amendment to claim 50 is 
recommended. 
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Claim 49 recites that "the method is operated to process more than 100 grams wet cells 
and yield from 0.1 g to a kilogram", this suggests that the purpose of the process is to process 
100 grams of wet cells and to yield the recited amounts. However, it appears as if the claim 
intends -wherein the cell suspension comprises more than 100 grams of wet cells and from 0.1 g 
to a kilogram of the biomolecule of interest is purified form the cell suspension--. 

These are new objections. 

Claim 14 should be amended for clarity to recite , —the two flows are transported through 

the neutralization reactor thereby ensuring a constant ratio of cell suspension flow volume 

and lysis solution flow volume--. The first amendment provides location of the event whereas 
the later amendment is intended to clarify when the ratios are constant. 

Claim 23 recites "in addition" but it is not clear to what this is in addition. This phrase 
can be deleted for clarity. 

Claim 40, line 2 should be amended to recite —from host cells comprising the 
biomolecule of interest— for clarity. Thereafter in step a) the claim should be amended to recite, - 
providing a cell suspension of the host cells--. 

In claim 41, the recitation that the distribution means extends to a surface of the retention 
layer is unclear. It is not clear from where the distribution means extends. As well the 
recitation that the distribution means distributes the mixture "into the clarification reactor" is 
unclear. It would appear as if the mixture and the distribution means are both in the clarification 
reactor and thus it is unclear how the distribution means would function as recited. One 
recommendation is that the distribution means distributes the mixture onto the retention layer. 
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This objection is maintained for reasons of record in the office action mailed 9/4/09 
and restated below. 

Claim 24 is objected to for indication that the cell suspension of step a) is obtained from a 
cryo-pelleted cell suspension. Claim 40 states that the cell suspension is either a fermentation 
broth within which the host cells were cultivated or a re-suspension of the cultivated host cells 
harvested form the broth. It is not clear how the first condition can be met wherein the cell 
suspension is obtained from a cryo-pelleted cell suspension unless the starting cells that were 
cultivated were obtained from the cryo-pelleted cells. If this is the case the claims should be 
amended to recite, —wherein the cultivated host cells were obtained from cryo-pelleted cells--. 
Alternatively, if this is not the case, the claims should be amended to recite -wherein harvested 
cells were cryo-pelleted prior to resuspension--. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112, first paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claim 49 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. 
This is a new rejection necessitated by applicants' amendment. 
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The limitation "wherein the method is operated to process more than 100 grams wet cells 

and yield from 0.1 g to a kilogram of the biomolecule of interest" has been added to claim 49. 

Applicant has indicated that support for this limitation is found in ]f 132. 

[0132] The process of the invention is scalable for processing large amounts of 
polynucleotide containing cells, it may be operated on a "manufacturing scale", to typically 
process more than 100 grams wet cells, and yielding amounts from 0.1 g to several 100 g up to 
kg of the polynucleotide of interest that meet the demands for clinical trials as well as for market 
supply. 

This passage teaches that 100 grams of wet cells can be processed to produce 0.1 to 1 

kilogram of polynucleotide. However, as set forth the claim is directed to any biomolecule of 

interest and this includes any number of envisioned biomolecules of interest. 

[0125] The process of the invention can be used for any biomolecule of interest. For the 
production of proteins, it may be designed such that the specific needs of the protein of 
interest are met. The method of the invention is independent of the fermentation process 
and of the source of the protein (e.g. bacteria, yeast). 



The question arises as to whether the scope of claim 49 is supported by the specification. 
"It is not sufficient for purposes of the written description requirement of Section 1 12 that the 
disclosure, when combined with the knowledge in the art, would lead one to speculate as to 
modifications that the inventor might have envisioned, but failed to disclose." Lockwood v. 
American Airlines Inc., 41 USPQ2d 1961, 1966 (CAFC 1997). Therefore, the limitation is 
impermissible NEW MATTER. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 3-5, 7-9, 1 1-20, 23, 40-43 and 46-50 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Petersen et al (U.S. Patent No. 6,893,879; see entire document) in view of 
Nochumson et al (US 20060106208; see entire document). This rejection is maintained for 
reasons of record in the office action mailed 9/4/09 and restated below. 

The instant methods are directed towards methods of manufacturing a biomolecule 
using a system wherein lysis buffer and sample arc introduced into a reactor for lysis. 

Petersen et al teach a method of purification of a biomolecules from samples such as E. 
coli (see e.g.). The method is performed on a continuous flow automated cartridge that 
comprises chambers for lysis, neutralization and "extraction" or "capture" (see e.g. col 9, line 15- 
36; col 10, line 25-30 and col 12, line 58-65). Samples are introduced into a lysis chamber or 
channel which can include filling elements such as glass beads (see e.g. col 3, line 35 and col 16, 
line 12-25) as is lysis buffer (see claim 5). The clarification chamber uses a retention layer such 
as a filter or flocculation that can comprise particulate matter such as beads (see e.g. col 16, line 
48-64). The cartridge includes flow controllers (see e.g. col 3, line 4-5) and utilizes pressure 
such as air or gas (see e.g. col 8, line 19-34) and wash solutions (see e.g. col 17, line 25). 

Petersen does not establish how the cell suspension is prepared nor how the sample and 
lysis buffer are introduced. 

Nochumson et al teach methods of purification of biomolecules using automated and 
semi-automated continuous units, which given the broadest interpretation can be considered 
reactors as the described reactions are undertaken in these units. As demonstrated in figure 2 and 
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described in ]f 0041, the cell suspension is loaded and undergoes alkaline lysis following which 
neutralization occurs. Following this, the lysate is clarified from precipitated cellular debris and 
impurities (RNA, chromosomal DNA, endotoxin, denatured plasmid). In these steps, the DNA 
flows through while the impurities remain in the column. The method is performed on a 
continuous, flow-through device (see e.g. 0019) in which resuspended cells, lysis solution and 
neutralization solutions are mixed using continuous flow, in line. Nochumson et al teach that 
lysis solution and cells can either be combined without further mixing prior to entering the lysis 
reactor (see e.g.0055) or else can be introduced into the lysis reactor and combined for example 
by use of an impeller mixer (see e.g. K 0036). In the case that the two are part of two independent 
flows that are mixed in the lysis reactor, one of skill in the art would recognize that these flows 
would reasonable make a single flow to an inline static mixer by use of a T or Y shaped 
connector these being configurations that would lead to a single flow (see e.g. U 0055 and figure 
1 ). Effluent from the lysis reaction was directed to neutralization which Nochumson et al 
teaches occurs by flowing lysate and neutralization solution through an inline state mixer in a 
continuous mode wherein a continuous flow indicates that flow is constant (see e.g. Tf 0080). Up 
to kilograms are purified from about 2kg of wet cell paste (see abstract and Tf 0054). 

The lysate is clarified and this is said to occur by a variety of techniques known to those 
of skill in the art (see e.g. 0072-0073 and 0063). This occurs through fluid connections between 
the units (see e.g. Tf 0019-0021 and 0054). As well pumps are used to distribute the lysate and 
mixtures throughout the method. Claim 24 recites that the cells at step a) are cryo- pelleted. It is 
understood that this intends that the cells prior to use are cryo-pelleted. Nochumson et al teach 
that the cells can be frozen prior to use in the lysis reaction (see e.g. If 0078) and in the broadest 
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interpretation, these can be cryo-pelleted cells. Nochumson teaches that clarification occurs for 
example following alkaline lysis and neutralization by separation of the precipitated impurities 
by subsequent chromatographic steps (see e.g. H 0048). The chromatographic step uses reactors 
comprising particulate material. Several wash steps are included as is clarification and 
concentration (see e.g. K 0050-0053). 

As an initial point, KSR forecloses the argument that a specific teaching, suggestion or 
motivation is required to support a finding of obviousness. See the recent Board decision Exparte 
Smith -USPD2d-., slip op. at 20, (BD. Pat. App. & Interfer. June 25, 2007). In this case, both 
Petersen and Nochumson et al teach methods of isolating biomolecules using automated systems. 
While Petersen does not include the methods that are set forth in Nochumson, it is clear that the 
methods of preparing the cell samples as well as introducing lysis buffer and sample into a 
reactor are well known and available in the art as seen in Nochumson et al. One would have 
been motivated to do so in order as the ability to modify isolation methods by applying 
conventional methodologies was well known in the art. Based upon the teachings of the cited 
references, the high skill of one of ordinary skill in the art, and absent evidence to the contrary, 
there would have been a reasonable expectation of success to result in the claimed invention. 

Response to Amendment 

Applicants argue that Nochumson does not cure the deficiencies of Petersen et al in that it 
does not disclose homogenously mixing of the cell suspension and lysis solution when flowing 
through filling elements in the lysis reactor. However, it is noted that as regards this step the 
claim recites "introducing a flow of the cell suspension and a flow of a lysis solution into the 
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lysis reactor into the lysis reactor, the lysis reactor containing filling elements made of glass, 
plastic, stainless steel or fibrous material, such that the flow of the cell suspension and the flow 
of the lysis solution into and through the lysis reactor provides homogenous mixing of the flows 
in the absence of shear forces and whereby the cultivated host cells are substantially 
disintegrated by alkaline lysis to produce a lysed cell solution ." Based upon applicants 
arguments it appears that the beads are intended to produce the homogenous mixing wherein the 
flow is around and through the beads. However, as recited, the claims only require that beads be 
present and that two flows introduced into the lysis reactor provides homogenous mixing. To 
this end and allowing the full breadth of the claims to be considered, Peterson et al does teach 
such a limitation. 

In operation, a fluid sample containing a desired analyte. e.g. nucleic acid, is 
added to the sample port 103 of the cartridge 101 and forced to flow continuously (such 
as with an electrolytic or mechanical pump) down a channel 1 05 and into the mixing 
chamber 107. Lysing reagents are simultaneously released from the storage chamber 109 
and forced to flow down a channel 1 1 1 and into the chamber 107. 




Fia2 
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The text, in light of the figure above, teaches that lysis solution and cell suspension solution are 
mixed at a controlled rate into the same chamber. This should absent evidence to the contrary 
lead to homogenous mixing at required in the claim. 

Secondly, all of the instant steps are available in the art and applicable together under the 
principles of KSR. 

If a person of ordinary skill can implement a predictable variation, § 103 likely bars its 
patentability. For the same reason, if a technique has been used to improve one device, 
and a person of ordinary skill in the art would recognize that it would improve similar 
devices in the same way, using the technique is obvious unless its actual application is 
beyond his or her skill. Id. at ,82 USPQ2d at 1396. When considering obviousness of a 
combination of known elements, the operative question is thus "whether the improvement 
is more than the predictable use of prior art elements according to their established 
functions." Id. at, 82 USPQ2d at 1396. 

Both references teach methods of isolating biomolecules i.e. polynucleotides. Both methods 
teach use of a lysing reagent for cells. While applicants argue that Petersen does not teach use of 
cells, the abstract for example teaches a "cartridge may optionally include a lysing region for 
lysing sample components (e.g., cells, spores, or microorganisms)". As demonstrated above 
Peterson teaches use of a lysis reagent flow mixed in the lysis reactor with cell suspension for the 
lysis wherein the cells are lysed. Nochusum also teaches such a step of cellular lysis by alkaline 
lysis wherein cell solution lysis solution and mixed. Following this both methods teach 
neutralization and clarification of the biomolecule. Taken together, each of the features of the 
instant method are demonstrated to be known in the art whereas the improvements of the system 
taught by Peterson in light of Nochusom et al do not appear to be less than would be predictable 
by the prior art. It is noted that if applicants can more clearly establish that the homogenization 
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is due to the beads or that the presence of the bi 
would not appear to read on the instant claims. 
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is not legible than the prior art rejections 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MARIA B. MARVICH whose telephone number is (571)272- 
0774. The examiner can normally be reached on M-F (7:00-4:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Woitach, PhD can be reached on (571)-272-0739. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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